Wip1 phosphatase-deficient mice exhibit defective T cell maturation due to sustained p53 activation.
The PP2C phosphatase Wip1 dephosphorylates p38 and blocks UV-induced p53 activation in cultured human cells. Although the level of TCR-induced p38 MAPK activity is initially comparable between Wip1-/- and wild-type thymocytes, phosphatase-deficient cells failed to down-regulate p38 MAPK activity after 6 h. Analysis of young Wip1-deficient mice showed that they had fewer splenic T cells. Their thymi were smaller, contained significantly fewer cells, and failed to undergo age-dependent involution compared with wild-type animals. Analysis of thymocyte subset numbers by flow cytometry suggested that cell numbers starting at the double-negative (DN)4 stage are significantly reduced in Wip1-deficient mice, and p53 activity is elevated in cell-sorted DN4 and double-positive subpopulations. Although apoptosis and proliferation was normal in Wip1-/- DN4 cells, they appeared to be in cell cycle arrest. In contrast, a significantly higher percentage of apoptotic cells were found in the double-positive population, and down-regulation of thymocyte p38 MAPK activation by anti-CD3 was delayed. To examine the role of p38 MAPK in early thymic subpopulations, fetal thymic organ cultures cultured in the presence/absence of a p38 MAPK inhibitor did not correct the thymic phenotype. In contrast, the abnormal thymic phenotype of Wip1-deficient mice was reversed in the absence of p53. These data suggest that Wip1 down-regulates p53 activation in the thymus and is required for normal alphabeta T cell development.